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BACKGROUND OF THE INVENTION 

THIS invention relates to a method of operating a telephony service. 

Attempts are increasingly being made to exploit the capabilities of modern 
telephony networks in order to provide enhanced services to users of the 
networks. For example, enhancements to existing telephony services 
include the increasing use of IVR centers, subscription services which 
transmit information to subscribers on a selective basis by SMS, and the 
like. Various forms of banking have also been proposed for users of mobile 
networks. 



Although it is attractive to users of a telephony network to have access to 
additional services, it is important that such services should be as simple to 
use as possible in order for them to be widely adopted. 
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SUMMARY OF THE INVENTION 

According to the invention there is provided a method of operating a 
telephony service on a telephony network, the method comprising: 

establishing a telephony connection and/or a call between a caller 
and a call recipient; 

receiving a command signal initiated by the caller and/or the call 
recipient and/or the telephony network during any phase in the call 
process between the caller issuing a call connect and either the 
caller or the call recipient issuing a call disconnect command, the 
command signal comprising a data signal and/or tone; and 

initiating a service to the caller and/or the call recipient, or initiating 
a transaction between the caller and the call recipient in response to 
receiving the command signal other than a call connect or 
disconnect command. 

Preferably, the command signal is initiated by the caller during a call set-up 
phase and/or a call connected phrase. 

* 

The data signal and/or tone typically relates to one of the "*'\ "0" or 
keys. The call recipient may be any person, company or other entity with a 
directory telephone number. 

The command signal may comprise audio tones such as DTMF (dual tone 
multi-frequency) signals, or data signals such as USSD (unstructured 
supplementary services data) signals or signals transported over control 
channels and/or the network from a mobile telephone, for example. 

The method preferably includes the step of automatically associating a 
function indicated by the command signal with the caller as identified by the 
directory telephone number of the caller. 
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The directory telephone number of the caller may be established by caller 
line identity (CLI), for example. 

The method may include the step of automatically associating the function 
indicated by the command signal with the call recipient, as indicated by the 
directory telephone number entered when establishing the telephonic 
association. 

Preferably, each of the tt * M , U 0 W and tt #" keys of the telephone equipment of 
the caller is assopiated with a different category of service or transaction. 

■ 

For example, the key may be associated with telephony billing functions, 
the "0° key may be associated with interactive network operator and 
information services access, and the key may be associated with 
commercial banking transactions between the caller and the call recipient. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a simplified diagrammatic illustration of a telephony 

network arranged to implement the method of the invention; 
and 

Figure 2 is a schematic diagram illustrating the operation of the 

method. 



DESCRIPTION OF EMBODIMENTS 

In this specification the term "establishing" means signaling a call connect 
command that begins the process of establishing a call between a caller 
and a call recipient. 



The term "command" means a single command that is interpreted by the 
telephony service without the necessity of any additional command being 
sent Typically the command signal is related to one individual key on a 
standard 3x4 keyboard matrix on the telephone equipment. 

In this specification the phase "in communication" includes the connected 
phase where the caller and call recipient are communicating and when the 
command described in the present invention is signalled by one party the 
network may then automatically place the other party on hold. Once the 
method of the invention has been completed the network automatically 
reconnects the party on hold. 

The phase "in communication" includes the originating (set-up) phase 
following the call connect (send) signal where the operator switch is 
signalled and where the logical association between the caller and call 
recipient is established. 

The phase "in communication" also includes the terminating (set down) 
phase, typically when ringing the call recipient prior to the call being 
answered the switch suspends the connection on receiving the command 
described in the present invention. 

The phase "in communication" also includes the dial phase where the 
command described in the present invention may prefix or postfix or be 
embedded within the call recipient directory telephony number prior to the 
connect command being sent. 

The phase "in communication" also includes the disconnecting phase when 
either party has terminated the connection or the network has inadvertently 
dropped the connection which may still persist for a brief period in time 
during which either connected party may invoke the method. 

"In communication" also includes the diverting phase when one party 
disengages the connection either manually and/or when the network 
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automatically diverts the connection when applying certain subscriber 
settings, for example diverting to voicemail when call recipient is busy or 
unavailable. 

Figure 1 shows, in a highly simplified schematic form, the architecture of a 
modern GSM mobile telephone network. The diagram does not purport to 
be comprehensive but merely illustrative. The network will typically embody 
intelligent network (IN) functionality. 

In the illustrated network, a mobile telephone or mobile station (MS) 10 of a 
caller communicates with a first base station 12 which in turn 
communicates with a mobile switching center (MSC) 14. The base station 

* 

12 forms part of a base station system (BSS) which comprises a base 
station controller (BSC) and a base transceiver station (BTS) with 
associated antenna (not shown). Associated with the mobile switching 
center 14 is a visited location register (VLR) 16. 

A call recipient has a mobile telephone or mobile station 18 which 
communicates with a second base station 20. The base station 20 is 
connected to a further mobile switching center (MSC) 22 with its own 
associated visited location register (VLR) 24. (In some cases, the two base 
stations could be connected to the same MSC.) The respective mobile 
switching centers 14 and 22 and the respective visited location registers 16 
and 24 are interconnected as shown. The visited location registers are also 
connected to a home location register (HLR) 26 and to a billing center 28. 
The MSCs 14 and 22 are also connected to the billing center 28. The HLR 
is a central database containing data relating to the account status and 
predetermined network settings of subscribers. The VLRs are decentralised 
databases which are updated with data from the HLR relating to a particular 
subscriber when that subscriber's telephone connects to the MSC in 
question. 

Connected to the MSC 14 are a service control point (SCP) 30, a service 
data point (SDP) 32 and a service switching point (SSP) 34. 



The SCP 30 of the MSC 14 servicing the call recipient has terminating 
screening logic which is invoked when calls are set to route to the call 
recipient. The SDP is a database associated with the SCP containing data 
associated with the caller. 

The SSP is an optional intelligent network component forming part of a 
switching subsystem which essentially defines a network layer associated 
with switching services. 

The present invention proposes the utilisation of intelligent network 
functionality to provide additional services and transaction capabilities 
which are not currently available to users of telephony networks. In 
particular the invention creates the ability to operate services and conduct 
transactions within the call setup phase as well as in the physical 
connected phase using conventional telephony methods. The methods 
described herein may work on standard telephony networks. 

The heart of the present method resides in the automatic recognition by the 
network of the identity of a caller accessing the network and a call recipient 
with whom the caller establishes a conventional telephone connection. 
Then, either during the call setup process or while the two parties are 
actively engaged in communicating, that is, while the telephony call is in 
progress, the caller and/or the call recipient send command signals to the 
network instructing the network to provide predetermined services to the 
caller and/or the call recipient, or to initiate a transaction between the two 
parties. 

The network is set up to associate a signal generated by pressing the u * w , 
"0 n or *#" key on the caller's or call recipients telephone during the call 
setup process or while the call is in progress, with respective 
predetermined functions, which are then implemented in real time or near 
real time. This obviates the need for the laborious entering of strings of text, 
account numbers or other such data by the caller and the call recipient, as 



the crucial data identifying the parties is automatically recognised by the 
network. 

Figure 2 depicts a typical telephony communication timeline from powering 
on to powering off a mobile telephone and all the phases in communication 
that exist when establishing a telephonic connection. The dial phase 50 is 
when the caller A enters the dial digits comprising the directory telephone 
number of the call recipient B. Caller A at this point may also enter the 
command described in the present invention. 

The originating phase 52 begins when the caller A presses the "send* or 
connect button and the mobile telephone signals the MSC to set up the call. 
During this phase the network has not yet established the caller and call 
recipient association. The portion of the diagram marked 54 represents the 
moment the logical association between the caller and the call recipient is 
established and typically happens in the MSC once the switch has 
completed analyzing the dialed digits. 

The terminating phase 56 is- when the switch has completed the logical 
association and on detecting the commands embedded and/or signalled 
during this phase the network typically suspends the call to enable the 
caller to conduct the services or transactions. Once these have been 
conducted the network resumes call routing and signaling and ringing the 
call recipient when available. 

The terminating phase is typically where any subscriber divert settings are 
applied. When the call recipient is offline and unavailable this divert 
commonly routes the call to a voicemail platform. 

The connected phase 58 is when call recipient answers the call and it is 
within- this phase that the commands may be conducted in both directions 
between the caller and call recipient depending on which party initiates the 
command signal. 



It will be appreciated that in conventional telephony services 
communication between a caller and a call recipient only occurs during the 
connected phase. The present invention allows services and transactions 
to occur between the parties at any time once the association between the 
parties has been established. 

The drop phase 60 is when one party has signalled a call disconnect and/or 
the network inadvertently drops the call and for a brief period in time the 
other party may still be connected and may signal the command and invoke 
the method. At this moment in time the network may automatically 
reconnect the two parties with minimum network costs since the location 
and routing information is still available. 

Thus, it will be appreciated that the invention enables the services and 
transaction methods to be activated and conducted without necessarily 
physically connecting through to the call recipient. This is advantageous 
since it requires minimum network resources and allows local transacting 
on the home network, even when dialing international caller directory 
numbers. This enables services and transactions to be effected between 
two defined entities via standard telephony signaling without necessarily 
completing the call routing and connecting to the call recipient in the 
conventional sense. Since the services are conducted within the operator 
network they may be provided free or at nominal cost to the user. Thus, 
any caller may conduct services and transactions locally on the home 
network even when the call recipient is a subscriber on a foreign network 
simply by dialing a regular directory telephone number and issuing 
commands as described in this specification. 

■ 

The following examples describe the method of the invention in greater 
detail. 

When the caller dials the directory telephone number of the call recipient, a 
signal which effectively amounts to a call request is received by the 
network, via the base station 12 and the MSC 14. The VLR 16 is updated 
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with data from the HLR 26 relating to the caller and as the call request is 
processed and routed via the MSC 22, the VLR 24 is updated with data 
from the HLR 26 relating to the call recipient and any additional data 
required to implement the method(s) of the invention are typically stored 
within the subscriber associated SDP 32. 

One embodiment of the present invention proposes using the "*" key (also 
referred to as the star or asterisk key) to deliver operator billing services to 
the caller and/or the call recipient when the "*"' is signalled during any 
phase in the communication process between the caller and the call 
recipient. 

When a caller initiates a call the network MSC, in association with the 
billing centre, performs a credit verification to determine whether the caller 
has sufficient airtime credit (for prepaid customers) or an account in good 
standing (for contract customers) before allowing the call to be completed. 
Once the call is completed it is allowed to ring through to the call recipient. 
When the call recipient answers the call, and the two parties are connected, 
the MSC begins recording the call time and the call duration. 
Conventionally, the data being recorded automatically allocates the billing 
for the call to one of the two parties according to a pre-determined protocol. 

In a modem intelligent network where the majority of subscribers are 
prepaid the credit standing is continually monitored during the call enabling 
the network to perform real time billing to track airtime usage and prevent 
the call from continuing when the credit is used up. 

The "*" key activated embodiment and the method which form the subject 
of this invention allow a command to be sent which overrides the 
conventional billing protocol. In operation the "*" key command is received 
by the operator switch, which is the first network element and node to 
receive the associated signal and in addition is the node on the network 
central to the billing process in recording the raw unprocessed CDR (call 
data records) data used to bill subscribers and generate consolidated 



-10- 

itemized billing and auditing. On receiving the star key signal the billing 
process is commanded to digitally transpose the A and B numbers 
identifying the communicating parties thus generating new billing records 
describing the reverse direction to conventional billing protocols. This is 
done without having to reestablish the call. 

In this embodiment of the invention, the star command may be followed 
with additional star and numeric signaling invoking further functionality and 
services. For example, Star Once as in "*" effects reverse call billing Star 
Twice as in "* *" effects reverse calls automatically and repeatedly Star 
Num as in u * 1234567890" effects airtime transfer to the account associated 
with the chosen directory number. Star Twice Num as in "* *1 234567890" 
effects repeated transfer to the account associated with the chosen 
directory number. Star Zero as in "* 0" requests the operator to assist with 
interactive methods. Star Three as in "***'s to escape the current and undo 
the last star method. 

It should be noted that it is only the first star that commands and invokes 
the service and any optional and additional star and numeric signals are 
simply parameters that are passed on to and applied within the associated 
methods. 

Furthermore, each command described above requiring additional numeric 
input may be closed with the corresponding star command as in '^lao** 1 to 
indicate to the network that the command be accepted as entered without 
requiring verification. 

When the star command is issued once without additional signaling it 
commands the operator to reverse the call cost. When signalled during a 
connected call and further when signalled by the caller the method may 
only have relevance when caller and called party share the costs of the call 
as is typical in some regions, such as the United States and here the caller 
then signalling to collect the call recipient's charges. 
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When the caller dials a directory number which requires switching outside 
the home network the billing methods described herein may not be 
available until such time as the interconnected networks enable the said 
services across networks and further until such time as the signaler may be 
notified appropriately, as in "reverse calling disabled". When transferring 
airtime between networks different tariffs may apply and the transfer of 
credit may require a normalization or conversion process. It is envisaged 
that network operators would simply leverage existing commercial 
interconnect agreements and settle on the net airtime transfer conducted 
between them over time. 

The command issued during different phases in communication may be 
applied with subtle differences yet consistent with the principal billing 
reversal method which forms the subject matter of this embodiment. For 
example, where the caller has insufficient credit to establish a call, the 
caller may invoke the "*" command during the call setup phase requesting 
reversal of the call billing without requiring the called party to reestablish 
the call in the opposite direction. By invoking the "*" command during call 
terminating phase authorization is being provided that the return call be 
automatically collected by the caller. 

When the network receives the star command it may translate the signal 
into a recorded sound byte rather than simply playing the conventional 
tones and may thus generate the spoken equivalent to the command as in 
"star" or may generate a synthesized notification encouraging a party to 
collect a call as in "calling party has no airtime remaining please press star 
and collect the call" or simpler still as in "be a star". 

When the star key is pressed once by the caller during the call set up 
phase, that is prior to the call being answered, the signal may be used to 
command the network operator to request a reverse charge call which may, 
for example, only be connected upon receiving the same signal from the 
called party In response to this request. This request to have the call 
collected by the called recipient may be automatically activated by the 
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network operator when the network determines that the caller has 
insufficient airtime to complete a call request in the conventional sense. 
The network accepts and suspends the call request until the call collect 
request is acknowledged by the call recipient. The request to collect the 
charges of a call may be declined by the call recipient by pressing the end 
(disconnect call) button which in turn may then signal the network operator 
to perform the busy divert function. 

Continuing with this example, and assuming the caller has insufficient 
airtime to make a call on the network, on receiving the collect call request 
the operator may connect the call to the call recipient and on presenting the 
request and receiving a positive response from the call recipient would 
reverse the call charges and connect the call. Alternatively, the network 
operator may permit callers with insufficient credit to be connected 
momentarily to the call recipient sufficient to allow the caller to ask the 
called party to Issue the "*" command and collect the call. 

When the command is issued by the caller once during the terminating 
phase, for example when the called party is unavailable or does not answer 
and the ringing phase has completed or when the call is diverted to 
voicemail, then star may signal and command the network operator to allow 
the intended call recipient to return the call and for the charges associated 
with the call to be assumed by the original caller. Here the caller may press 
the "*" key even when leaving the called party voicemail since the signal is 
first received by the network and commands the operator in addition to 
potentially commanding the IVR. In this instance the tone may even be 
recorded in the voicemail itself performing dual functions authorizing the 
return , call collect and notifying the called party in the recorded message 
that the "*" command was issued. 

This particular star method authorizing the called party to call back collect 
has particular relevance in the business sector where companies calling 
customers and clients and not reaching the call recipient may now accept 
the return call at the expense of the company. On receiving this star 
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command the network may automatically insert the called party subscriber 
telephone number into the caller SDP (service data point) group describing 
callers who may call and have their charges automatically collected just 
once. Once this party has returned the authorized call their membership in 
the group automatically expires in that the network then removes their 
number from the collect once call group. 

Conversely the network may insert the calling party subscriber number into 
the called party group describing subscribers who may be called once 
collect. This scenario is potentially more network efficient in that the 
network may determine during the call setup phase whether or not to permit 
the call using originating service screening logic rather than terminating 
logic. Either method may require collecting party credit verification prior to 
actually connecting the call. Whether or not the data is recorded in the 
caller or called party group is dependant on how efficient the credit check 
procedure is and what call collect authorization process is followed. 

It is envisaged that this call back collect service will be used more 
frequently by businesses and the contract segment of the telephone 
network users. Hence recording in the called party group may be more 
efficient since the credit check on these subscribers is less sensitive to call 
duration and real time monitoring. These "*" key methods in the originating 
and terminating phases describe a seamless reverse charge call 
submission and response process catering for callers who have insufficient 
credit to complete the call and further it also describes an authorised return 
call collect process. 

A further embodiment of the invention is where the "* M command is used 
during a connected call. For example, assuming that a caller has made a 
conventional call the call recipient answers the call and presses the "*" key 
to command the network to reverse the call billing so that the call recipient 
assumes the call cost. This command is completed successfully provided 
that the call recipient has sufficient credit or airtime to collect the charges. 
In another scenario if the network determines that the caller has insufficient 
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airtime to establish the call or if during an active call the credit becomes 
exhausted the network may automatically signal the call recipient to press 
the "*" key and to begin collecting the call cost. The party with insufficient 
credit may be placed on hold during this process. 

In this instance the network itself is generating the "*" command on behalf 
of the subscriber whose airtime is exhausted, thus enabling the call to 
continue uninterrupted. Here the network may request the command in 
several ways, for example by prompting the party it has already determined 
as having sufficient credit to collect the call by issuing the star frequency 
tones or playing a recording "please star this call to collect and continue" on 
behalf of the party whose credit is exhausted and allowing the signal 
recipient to respond with the same "*" command to indicate that the collect 
call request is accepted. 

According to a further feature of this embodiment, when the star command 
is signalled twice in succession it describes what is referred to herein as the 
plus (+) command since mobile keyboards typically generate this symbol on 
the display when the star key is pressed twice in close succession. When 
the plus signal is commanded during any phase in the communication 
between caller and called party it signals and commands the network 
operator to record the signalled party for indefinite and automatic collect 
charges calling. This is notified to the beneficiary appropriately, such as by 
sending an SMS "u may ring me free anytime". 

The plus command thus instructs the operator to record the beneficiary 
phone number in the subscriber SDP defining a caller group whose 
members are automatically reversed and collected when dialing the group 
owner. When the plus command is issued repeatedly to the same 
subscriber it instructs toggling (inserting and removing) the subscribers 
membership in the group. When removing the member from the group the 
network operator may choose to apply the method described as "collect just 
once" thus removing the member from the indefinite reverse caller group 
and inserting the subscriber into the call collect once group. It will be 
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appreciated that this automated call collection method has positive 
implications for network operators in that it shifts telephony revenue 
generation and collection from those with limited disposable income to 
those with greater amounts of disposable income. 

According to a further aspect of this embodiment of the invention, when the 
"*" command is issued once and then followed by numeric keys describing 
a quantum, it commands the network to transfer this amount in airtime 
between the communicating parties. The transfer is effected on verifying 
that the benefactor is in good credit standing, whereafter the benefactor is 
debited and the network account of the beneficiary is credited followed by 
confirmation that the transfer has taken place. 

For example on dialing "08444321 00*1 20*send" the caller commands the 
network to transfer 120 airtime minutes to the dialed party and in doing so 
on receiving the command the network suspends the call. Once the 
transaction has completed the call is resumed and the caller is connected 
to the call recipient. In this example when the closing command 
precedes the "send" command it submits the command without having to 
wait for confirmation. In instances where the call is terminated without 
ringing the beneficiary may be notified via SMS as in "120 mins received 
from 0844432101". 

A further variation on the current embodiment is when the "*" command is 
issued twice in succession and then immediately followed by the numeric 
keys describing the quantum of airtime it commands the network to transfer 
to the dialed and/or signalled party on a repeated periodic basis (defaulting 
to a calendar month). This may be cancelled by entering the plus 
command a second time to the same subscriber with quantum specified as 
"00". This for example allows parents to dispense airtime to children on an 
automatic and regular basis as an allowance. As mentioned the frequency 
in the method may default to monthly however in using the star assist 
command as in "* *0 1 20" the user may then interactively select the 
appropriate recurring interval via IVR and/or other interactive methods such 
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as USSD push menus the appropriate recurring interval as in days and 
weeks as described in the following section. 

A further variation on the current embodiment is to use the "*" command 
key(s) followed by the zero command to request operator assistance when 
commanding services and/or transactions on the network. The network 
may interact with and notify the subscriber when the "*" commands and 
associated methods are invoked and completed using several existing 
services and technologies including IVR and SMS and USSD and GPRS 
methods. Typically, the notification and interaction method most 
acceptable is IVR where the network announces and interacts with the 
subscriber using audio menus and reports as in "one hundred and twenty 
minutes transferred successfully". 

In addition all star commands may be issued with closing star commands to 
fast track the method overriding manual verification and/or IVR notification 
methods and circumventing the need to toggle the handset between visual 
command keying and audio notifications and responses played as 
described. In this instance the network may notify via USSD pushed or 
terminated sessions (versus the more common originated sessions) 
available on later generation mobile telephones to deliver an instant and 
interactive session to the mobile phone more immediate and user friendly 
than conventional SMS. 

* 

Alternatively, the network may notify the subscriber via SMS "flash" 
services so to speak, which send a specially encoded text message that 
instantly presents on the mobile display without saving the message into 
the phone or SIM memory. 

Thus, when the star and plus commands are issued and immediately 
followed with the zero command as in u * *0" the network operator assisted 
method is summoned and typically an IVR menu is presented to guide 
users through a plurality of service options. 
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A further variation of the current embodiment involves the "*" command 
being signalled three times in succession. It allows "undo" and "escape" 
sequences to be invoked when the former is applied during the setup 
phases. It enables a method to undo the last transaction to the dialed 
party. The undo sequence may be signalled during any phase in the 
communication process to cancel the current method allowing the user to 
revert and restart the method without disconnecting. 

A further variation to the current embodiment introduces features of security 
using the "0*" command. In a method analogous to the now standard and 
accepted mobile "key guard" function activated on the handset itself when a 
user presses the menu button followed by the star key (menu star) and 
which prevents inadvertent key presses when carrying the mobile the star 
commanded equivalent now delivers enhanced key protection services 
activated centrally within the network rather than locally on the handset 
itself. 

When the zero command directly precedes the star command as in "0*" 
then the method signals the network to guard the keypad from signaling 
any star command inadvertently and more importantly when combined with 
numerical input as in H 0*pin*" securing access to all star transfer methods 
from the associated subscriber SIM locking the keyboard virtually in the 
network so to speak. The method commanding the star lock is typically 
• only applied to methods which carry financial risk. 

This security feature may be engaged automatically after a preset idle 
period during which no star transactions were commanded by the 
subscriber and then when next requiring the services the PIN entered once 
for multiple transactions and more pragmatically the PIN only required 
when star transaction amounts exceed accepted minimums to reduce risk 
associated with lost mobiles and unauthorized transactions. PIN code 
security thus typically only applies to the star transfer and enhanced 
commands and then again PIN authorization is only requested when the 
star transfer amount exceeds preset minimums set by the network and/or 
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subscriber and thus PIN disabled to allow convenient and frequent small 
transactions and in particular is not applied at all when commanding the 
standard star method which simply collects the current call cost. 

It will be appreciated that the command signaling and method invocation 
described in the present invention delivers simple and effective telephonic 
services and transactions performed between parties identified through 
dialing regular directory telephone numbers. 

A fundamental difference between the present invention and proposals 
utilizing the mobile telephone as a transaction terminal is that this invention 
operates in conjunction with a conventional telephony call compared to the 
complex and relatively over-engineered data methods. 

Further it must be appreciated that the methods described herein may be 
implemented in many ways and it must be appreciated that although the 
invention has been described in the mobile telecommunications context, it 
is equally applicable to conventional networks and further to inter network 
operation. 

Dated this 10 th day of July 2003 
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